Nitric oxide regulates AKT phosphorylation and nuclear translocation in cultured retinal cells.
Previous studies have shown that nitric oxide (NO) inhibits apoptosis of retinal neurons in culture through the canonical cyclic GMP/protein kinase G (PKG)-dependent pathway, but also involving multiple kinase pathways, such as phosphatidylinositol 3' kinase (PI3k) and AKT. NO and AKT exhibit survival-promoting properties and display important roles in both CNS development and plasticity. The purpose of this study was to evaluate the effects of exogenous NO, derived from the NO donor S-nitroso-N-acetylpenicillamin (SNAP), or endogenous NO, produced from l-arginine, on AKT phosphorylation in cultured chick retinal neurons. Our results demonstrate that SNAP or l-arginine enhances AKT phosphorylation on both serine-473 and threonine-308 residues in a concentration and time-dependent manner. This effect was mediated by the activation of soluble guanylyl cyclase and PKG, since it was blocked by the respective enzyme inhibitors ODQ or LY83583 and KT5823, as well as by transduction with shRNA lentiviruses coding PKGII shRNA, and mimicked by the respective enzyme activators YC-1 and 8-Bromo cyclic GMP, and also by the cyclic GMP phosphodiesterase inhibitor zaprinast. In addition, LY294002 or wortmannin suppressed the SNAP effect, indicating the involvement of phosphoinositide 3' kinase. Moreover, the mTOR inhibitor KU0063794 blocked SNAP-induced AKT phosphorylation at both residues, suggesting the participation of the mTORC2 complex in the process. Glutamate and NMDA also promoted AKT phosphorylation and a nitric oxide synthase inhibitor abrogated these effects, revealing a mechanism involving the activation of NMDA receptors and NO production. We have also found that SNAP and l-arginine induced AKT translocation into the nucleus of retinal neurons as well as other neuronal cell lines. SNAP also protects retinal cells from death induced by hydrogen peroxide and this effect was blocked by the phosphoinositide 3' kinase inhibitor LY294002. We therefore conclude that NO produced from endogenous or exogenous sources promotes AKT activation and its shuttling to the nucleus, probably participating in neuronal survival pathways important during CNS development.